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EV THE CLAIMS 

The following claim set replaces all prior versions, and listings, of claims in the 
application: 

1 . (CuJ^^tly Amended) In a graphics pipeline, a hardware shader that blends 
selected inputs t6j?rovide a calculated color or opacity output that is fed back for use as 
an input to the hardWare shader for a subsequent blending operation , wherein said 
hardware shader inclixfles a blending operation stage that provides both color blend and 
alpha blend operations , 

2. (Original) The piiJeline of claim 1 wherein an output of the shader can be 
recirculated to provide n blending stages, 

3. (Original) The pipeline\pf claim 1 wherein recirculation of said shader output 
allows shade tree type combining operations. 

Please cancel claim 4 without Wjudice or disclaimer, 

5. (Original) The pipeline of claim 1 wherein the pipeline includes a recirculating 
texture unit coupled to the shader, and wherein said shader blends a texture output 
previously provided by the recirculating texntre unit while the recirculating texture unit 
performs a further texture mapping operation taprovide a further texture output for 
blending by the shader. 

6. (Original) The pipeline of claim 1 whereinNpie shader includes a programmable 
clamper. 
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1. (Original The pipeline of claim 1 wherein the shader includes a programmable 

scaler. 

8. (Original) The pipeline of claim 1 wherein the shader includes a comparator. 

9. (Original) TheWpeline of claim 1 wherein the shader includes a programmable 
color swap, 

10. (Original) The pi^aeline of claim 1 wherein an output of the shader is made 
available as an input for a plurality of subsequent blending operations. 

1 L (Original) The pipeline of claim 1 wherein the shader includes separate 
blending circuits for performing C^oth color blend and alpha blend operations during a 
same blending operation stage, 

12. (Original) The pipeline onclaim 1 wherein the shader includes a feedback 
mechanism for providing an output to Wi input of said shader. 

13. (Original) The pipeline of clabi 12 wherein said feedback mechanism includes 
one or more storage buffers for retaining &a output from a blending operation and at least 
one of said buffers has an output connecteduo an mput of said shader. 

14. (Currently Amended) In a graphic^ system, a multi-texturing method 
comprising: 

(a) passing texture mapping data through a component combining arrangement to 
provide combined textured component outputs; 

(b) reconfiguring the component combining arrangement; and 
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(c) passing said combined textured component outputs through the reconfigured 
but same component combining arrangement providing both color blend and alpha blend 
operations to ^evi Mgenerate combined multi-textured component outputs. 

15. (Currently Anended) The method of claim 40-14 wherein said steps (b) and 
(c) are repeated plural times. 

16. (Currently Amedaded) The method of claim W-14.wherein the component 
combining arrangement includes a texture color combine r and an alpha combiner . 



Please cancel clam 17 without prejudice or disclaimer. 

::urrently Amended)\A. method for providing multi-textured polygons 

comprising: 

(a) generating first texture m^ing data; 

(b) passing the first texture mapping data through combiner hardware providing 
both color blend and alpha blend ooeratifins to provide a first output corresponding to the 
first texture mapping data; 

(c) generating second texture mappikg data; and 

(d) passing the second texture mappings data and the first output through the 
combiner hardware to provide a second output Oyorresponding to the first and second 
texture mapping data. 



-6- 

Received from < 703 81 6 41 00 > at M03 6:04:36 PM ^^^^^^ 



723868 



NIXON & VANDERHYE PC3 Fax:703-816-4100 



Jul 14 2003 18:09 



P. 08 



DREBIN et al 
Serial No. 09/722^67 
July 14, 2003 



19. (CiirrentW Amended) The method of claim 44-18 wherein step (b) is 
perforaied during a blending stage, and step (d) is perforaied during a fUrther blending 
stage that is later than fint-mentioned blending stage- 

20. (Original) The method of claim 18 wherein the combiner hardware provides 
more than ten successive stages of texture mapping data blending. 

21. (Currently AmendeU) In a graphics rendering pipeline including at least one 
texture mapping unit and a texture environment unit including combiner circuits, an 
improvement comprising iterativew rexising the combiner circuits to provide multiple 
stages that apply multiple textures to a surface displayed within an image > wherein said 
multiple stages each provide both color blend and alpha blend operations , 

22. (Original) The method of claim 21 wherein the iteratively reusing step 
includes using the combiner circuits to ccmibine first texel colors during a first blending 
cycle/stage^ and using the same combiner circuits to combine second texel colors using a 
second blending cycle/stage different from tnte first cycle/stage, the first and second 
cycles/stages both falling within a period for generating a single image firame, 

23. (Original) The method of claim 21 wH^re the first and second cycles/stages are 
consecutive. 

24. (Currently Amended) The method of claik 21 wherein the combiner circuits 
oompris e include i ndependent color combiner circuitsWd alpha combiner circuits. 
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25. (Cun\^tly Amended) Tto method of claim 21 In a graphics rendering pipeline 
including at least otae texture mapping nnit and a texture environment unit including 
combiner circuits^ an^miprovement comprising iterativelv reusing the combiner circuits to 
provide multiple stagcsVbat apply multiple textures to a surface displayed within an 
image, w herein the combiner circuits compute 

(D + (-1)'^ * ((1-c) * + C * B) + bias) « shift 
where A, B, C and D are selected from four current-color registers, rasterized 
color, texture, alpha components\0 and L 

26, (Currently Amended) InV graphics system including a processing pipeline that 
renders and displays images at least in part in response to polygon vertex data and texture 
data stored in an associated memory, a multitexture processing subsystem for selectively 
mapping texture data corresponding to ona or more different textures and/or texture 
characteristics to surfaces of said rendered aa^d displayed images, said multitexture 
processing subsystem comprising: 

a color/alpha-component blending unit co^ifigured within the pipeline to combine 
texture, rasterized color mihp^d alpha component data to produce a computed color 
and a computed aloha and having a feedback mechaidsm that enables reintroduction of 
the computed cnlo r and computed alpha into the pipelihe, wherein a processing of 
multiple textures is achieved by an iterative use/reuse of me blending unit. 
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21. (Original;^ multitexture processing subsystem as in claim 26 wherein the 
blending unit comprisels at least one multiplier and one adder and is configured to accept 
up to four input argument for performing blending operations. 

28. (Currently Amended) In a graphics system including a processing pipeline that 
renders and displays images dSt least in part in response to polygon vertex data and texture 
data stored in an associated memory, a multitexture processing subsystem for selectively 
mapping texture data correspondmg to one or more different textures and/or texture 
characteristics to sxxrfaces of said rq^idered and displayed images, said multitexture 
processing subsystem conxprising; 

a texture environment unit configured within the pipeline to process input texture, 
color aaad/egand alpha data during a predetermined processing stage to accomplish a 
blending and/or mixing of textures and/or dolors Of -and alpha data, said texture 
environment unit including a color/alpha data blending unit having a feedback 
mechanism operable during selected temporal processing stages wherein an output of a 
current processing stage is made available as an input to a subsequent processing stage, 
wherein said texture environment unit provides bo\h color blend and alpha blend 
operations in a same blending operation stage > 

29. (Original) A multitexture processing subsykem as in claim 28 wherein the 
blending unit is connected to at least one storage register for making an output of a 
current processing stage available as an input to a subsequent temporal processing stage. 
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30. (Curri^tly Amended) A multitexture processing subsystem as in claim 28 
wherein the texture environment unit maj^ccommodates up to sixteen successive 
temporal processingWages. 

3L (Original) A multitexture processing subsystem as in claim 28 wherein the 
feedback mechanism comprises a plurality of storage registers. 

32. (Original) A multitexture processing subsystem as in claim 28 wherein the 
blending unit comprises at Beast one multiplier and one adder and is configured to accept 
xip to four input arguments foV performing blending operations. 

33. (Currently Amended In a graphics system including a processing pipeline that 
renders and displays images at lekst in part in response to polygon vertex data and texture 
data stored in an associated memory, a multitexture processing subsystem for selectively 
mapping texture data corresponding to one or more different textures and/or texture 
characteristics to surfaces of said rendered and displayed images, said multitexture 
processing subsystem comprising: 

a texture environment unit configui^ within the pipeline to process input texture 
and rasterized color data to provide independent mathematical blending operations on 
input texture and rasterized color data duringV predetermined temporal processing 
cycle/stage, said texture environment unit including a feedback mechanism operated 
during selected temporal processing cycles/stages wherein an output of a current 
temporal processing cycle/stage is made available as an input to a subsequent temporal 
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processing cvcla/stage > wherein said cvcle/stage provides both color blend and alpha 
blend operations . 

34. (OriginalMmultitexture processing subsystem as in claim 33 wherein the 
input texture and rastenzed color data comprises RGB and Alpha data. 

35. (Original) A iriultitexture processing subsystem as in claim 33 wherein an 
output of a texture environment unit temporal processing cycle/stage is available as an 
input to a subsequent texture environment temporal processing stage. 

36- (Original) A multitexWe processing subsystem as in claim 33 wherein the 
texture environment unit may accommodate up to sixteen successive temporal processing 
stages. 

37. (Original) A multitexture pA^essing subsystem as in claim 33 wherein the 
texture enviromnent unit further comprises a blending unit having at least one multiplier 
and one adder. 

38. (Original) A multitexture processkig subsystem as in claim 33 wherein the 
blending unit is configured to accept up to fou^ input arguments for performing blending 
operations- 

39. (Currently Amended) In a graphics system including a processing pipeline that 
renders and displays images at least in part in response to polygon vertex data and texture 
data stored in an associated memory, a texture procesWg subsystem for selectively 
mapping texture data corresponding to one or more different textures and/or texture 
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characteristuss to surfaces of said rendered and displayed images, and a texture 
environment unit for processing input texture and rasterized color data to provide 
independent mamematical blending operations on said input texture and rasterized color 
data, a method for processing multiple textures comprising the steps of: 

(a) performing: blending operations on a first set of texture and rasterized color 
data during a first texture environment unit temporal processing cycle/stage; and 

(b) providing an output of said first temporal processing cycle/stage as an input to 
a subsequent texture environment unit temporal processing cycle/stage^ 

wherein said at least ohe of said first and subsequent cycles/stapes provides both 
color blend and abha blend ooWtions . 

40. (Original) A method for processing multiple textures as in claim 39 wherein an 
ou^ut firom up to sixteen successivee texture environment temporal processing stages may 
be provided as an input to a subsequdit texture environment unit temporal processing 
cycle/stage. \ 

41. (Original) A method for proce$sing multiple textures as in claim 39 wherein 
input texture and rasterized color data conarjuise RGB and Alpha data. 

42. (Original) A multitexture processiM subsystem as in claim 28 wherein an 
output of a current processing stage is made avWable as an input to a plurality of 
subsequent processing stages. \ 
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43- (Currently Amended) In a graphics system including a multitexture processing 
subsystem for aeledtively sampling texture data corresponding to one or more different 
textures and/or textuA characteristicsj, a hardware shader for performing 
shading/blending operations that receives a first texture data sample and a subsequent 
texture data sample from ^d multitexture processing subsystem and recirculates an 
output from a shading/blenomg operation performed using the first texture data sample to 
an input of said shader for performing a shading/blending operation using the subsequent 
texture data sample and the output from the shading/blending operation performed on the 
first texture data sample , said shaker shading/blending providing both color blend and 
alpha blend operations . 

44. (Currently Amended) A g^hics pipeline mcluding a multitexture processing 
subsystem that sequentially provides samples of multiple textures to a hardware shader 
that performs blending/shading operation on texture sample outputs of the multitexture 
processing subsystem wherein said hardware shader recirculates a resulting output of a 
blending/shading operation for performing aWbsequent blending/shading operation of 
said resulting output with a subsequent texture^ sample outpu t, wherein said shader 
blending/shading operations provide both colory end and alpha blend o perations. 

45. (Currently Amended) A graphics processing pipeline that renders and displays 
images at least in part in response to polygon vertei^ data and texture data, comprising: 
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a rccirculatikg texturing pipeline arrangement having a single texture address 
coordinate/data processing unit, a single texture retrieval unit, and a texture lookup data 
feedback path for recirA^ulating selected retrieved texture lookup data from the texture 
retrieval unit back to the^exture address coordinate/data processing unit; and 

a recirculating shaab-tree alpha/color blender arrangement having a hardware 
shadcr connected to receive W output of the texture retrieval unit and a feedback path 
from an output of the hardware shader to an input of the shader for recircxilating selected 
blended color or opacity output\data, wherein the recirculating arrangement blends 
selected shader inputs to provideVn output that is fed back for use as an input to the 
shader for a subsequent blending operation , wherein said alpha/color blender 
arrangement provides both color blend and alpha blend operations , 

46. (Currently Amended) The kpoline of olaim '1 § -A graphics processing pipeline 
that renders and displays images at leag| in part in response to polygo n vertex data and 
texture da ta , comprising: 

a recirculating texturing pipeline a^angement having a single texture address 
coordinate/data processing unit, a single texture retrieval unit, and a texture lookup data 
feedback path for recirculating selected retriWed texture lookup data from the texture 
retrieval unit back to the texture address cooiWate/data processing unit: and 

a recirculating shade-tree alpha/color bipnder arrangement h aving a hardware 
shader connected to receive an output of the tesiture retrieval unit and a feedback path 
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from an output of the hardware shader to an input of the shader for recirculating selected 
blended color or opacity outpmt data, wherein the recirculating arrangement blends 
selected shader inputs to provide an output that is fed back for use as an input to the 
shader for a subsequent blending operation. 

wherein said single texturi address coordinate/data processing unit interleaves the 
processing of logical direct and indirect texture coordinate data. 

47. (Currently Amended) Iny graphics sjrstem, a multitexture processing 
subsystem comprising: 

a texturing arrangement having a single texture address coordinate/data processing 
unit, a single texture retrieval unit, ancfia texture lookup data feedback path for 
recirculating retrieved indirect texture lookup data from a single texture retrieval unit 
back to the texture address coordinate/data processing tmit; and 

a recirculating hardware shader connected to receive an output of the texture 
retrieval unit, wherein the shader blends selected received outputs to provide a calculated 
color or opacity output that is selectively fed back for use as an input to the shader for a 
subsequent blending operatio n, wherein saidWdware shader provides both color blend 
and alpha blend operations . 

48, (Cunrotly Amended) The grfiphiea ^yfltcm of olaim ^7 In a graphics svstem. a 
multitexture processing subsystem comprising: 
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a texturing arrangomeiit having a single texture address coordinate/data processmg 
unit, a single texture retrieval unit, and a texture lookup data feedback path for 
recirculating retrieved indirfect texture lookup data from a single texture retrieval unit 
back to the texture address cfeordinate/data processing unit: and 

a recirculating hardware shader connected to receive an output of the texture 
retrieval unit, wherein the shadfer blends selected received outputs to provide a calculated 
color or opacitv output that is sedectivelv fed back for use as an input to the shader for a 
subsequent blending operation, w herein said single texture address coordinate/data 
processing unit interleaves the processing of logical direct and indirect texture coordinate 
data. 



49, (New) A graphics processing pipeline that renders images based at least in part 
on polygon and texture data, comprising: 

a recirculating texture unit incl|fiding a texture coordinate processor, a texture 
mapper and a texture data feedback pa^h that recirculates selected texture-mapped data 
from the texture mapper back to the te^Aure coordinate processor; and 

a recirculating shade-tree blenden arrangement having shader inputs coupled to the 
recirculating texture unit, said recirculating shade tree blender blending selected shader 
inputs to provide outputs that are selectively fed back to said shader inputs for subsequent 
blender operations, 



Received from < 703 8164100 > at 7/14(03 6:04:36 PM [Eastern Daylight Time] 



723868 



NIXON & VANOERHYE PC3 Fax: 703-816-4100 Jul 1 4 2003 18:1 2 P. 18 




-17- 

Received Ironi < m 8164100 > at7/14/03 6:04:36 PM {Eastern Daylight Time] 



723868 



